Water-soluble, chemically defined diets provide an ideal means of administering caloric-controlled diets (Winitz, Graff, Gallagher, Narkin, and Seedman, 1965) and have been used extensively in the treatment of obesity. Such diets might be expected to have a profound effect on the intestinal bacterial flora since all of the components should be fully absorbed from the small intestine and no dietary material should reach the colon to sustain the bacteria.
We are investigating the effects of various diets on the faecal bacterial flora and the faecal steroids (Aries, Crowther, Drasar, Hill, and Ellis, 1971; Hill, 1971) as part of a wider study of the aetiology of cancer of the colon (Hill, Crowther, Drasar, Hawksworth, Aries, and Williams, 1971) and of the breast (Hill, Goddard, and Williams, 1971) . We have shown that people living for a time on diets normal except for a low fat content show a decline in faecal concentrations of bile acids and neutral steroids.
In this paper we report a study of the effect of a liquid diet containing no fibre and virtually no fat on the bacterial flora and the steroid composition of the faeces. was supplied as a powder and is made up in tap water and consumed ad libitum. No other foods, except water, were allowed. Faecal samples were collected from each person during the dietary period, and control samples were collected during the week before starting and for a short period following completion of the diet.
Whole stools were collected, weighed, and two samples taken. For bacteriology a sample of 0.5 g was diluted 1:10 in meat infusion broth (LabLemco, Oxoid Ltd) containing 10% (v/v) glycerol, carefully emulsified and frozen immediately at -25°C. (Crowther, 1971) . The other sample (about 20 g) was frozen at -25°C undiluted for steroid analysis.
BACTERIOLOGICAL ANALYSIS
The methods used for isolating and counting the bacteria have been described in detail by Drasar and Crowther (1970) ; the bacterial groups are as described by Drasar (1967) except that the term 'anaerobic lactobacillus' has been replaced by Bifidobacterium spp.
STEROID ANALYSIS
The steroids were extracted, separated into neutral and acid fractions, and further analysed as described by Hill and Aries (1971) .
SCREENING OF STRAINS FOR CHOLESTEROL REDUCTASE
The reduction of cholesterol to coprostanol by pure cultures of intestinal bacteria was assayed by growth for seven days in the presence of sub-The effect of a chemically defined diet on the faecal flora andfaecal steroid concentration strate in the brain medium described by SnogKjaer, Prange, and Dam (1956) . The culture was extracted with chloroform, the extract concentrated by evaporation and analysed by thin-layer chromatography using the method described previously .
The product was isolated by preparative thinlayer chromatography and its identity was confirmed by comparing its melting point (99-100°C), infra-red, and fluorescence spectra with those of the authentic compound (Koch Light Ltd.) and further confirmed by the mixed melting point (98-100°C).
Results

STUDIES IN HEALTHY SUBJECTS
In all three subjects the change from a mixed diet to a liquid diet was accompanied by a marked reduction in the weight of faeces passed; by the end of 10 days on the liquid diet the faecal weight (mean of three days) was reduced from 278 to 85 g, 116 to 54 g, and 107 to 57 g respectively in the three subjects (table I) .
The counts of enterococci fell considerably during the period when the subjects were on the diet (and in one subject they fell below 102 per g which is the lowest level detectable with our techniques), and returned to their former levels on resumption of a normal diet (for example, fig 1) . In two persons the counts of 'viridans' streptococci also fell during the course of the diet. An increase in the numbers of enterobacteria was observed. The counts of all other organisms were unchanged by the liquid diet.
The concentration of both acid and neutral 8-2 (7-2-9-0) 7-2 ( 52-8-7) Enterococci 6-9 (59-8-0) 4-0 (1 -6-4) 7-6 ( 6-5-8-0) Strep. salivarius 3-0 (1 -7-7) Not detected 3-4 (10-7-9) Strep. viridans 7-2 (5 5-9-1) 5 3 (4 5-5.5) 8-8 ( 8-0-9-6) Bacteroides 10-1 (9-8-10-3) 10-2 (9-7-10-8) 10-2 (10-0-10-3) Bifidobacteria 9.7 (9-5-10-2) 9-9 (9.4-10.5) 9-8 ( 9-2-10-3) Lactobacilli 6-8 (5-1-8-1) 4-3 (1 -8.2) 6-6 ( 4-9-8-0) Clostridia 4-0 (2-7-7-1) 3-1 (1 -5-9) 3-5 ( 2.6-4-0) Veillonella 3-9 (1 -6.2) 3.0 (1 -4-6) 5-2 ( 3-0-7-0) reaction carried out by gut bacteria on the faecal steroids. None of the aerobic organisms performed this nuclear hydrogenation but a high proportion of strains of the three anaerobic genera produced coprostanol (table III) 
Discussion
The observation that the neutral steroids of people living on the liquid diet were virtually unmetabolized by the gut bacteria is of great interest, especially in view of the remarkably long transit time in these people. Obviously, of the many factors determining the degree of degradation of faecal steroids the time for which the substrate is exposed to the bacteria is of relatively minor importance. The lack of metabolism may reflect some subtle change in the bacterial species present in the gut, with an organism normally present and able to reduce cholesterol being replaced by an inactive species of the same genus. Alternatively the paucity of nutrients in the colon might result in a reduction in the synthesis of degradative enzymes which are ecologically inessential. The possibility that cholesterol levels might be too low to stimulate enzyme production can probably be discounted as we have no evidence that these enzymes are inducible. Although the disappearance of enterococci correlates well with the decrease in cholesterol metabolism, they were inactive in studies in vitro, indicating that this correlation is probably fortuitous. The concentration of faecal acid and neutral steroid fell rapidly when volunteers lived on a low-fat liquid diet, and this result was expected by analogy with the results obtained with volunteers living on a low-fat solid diet (Hill, 1971 ).
The daily faecal bile acid excretion rate of 30 to 40 mg/day was about half that of people living on the low-fat solid diet; thus in an acute experiment of two weeks the daily faecal bile acid excretion can be reduced by 150 to 200 mg, to about 25 to 30% of its normal value by drastically reducing the amount of dietary fat and can be reduced by a further 30 to 40 mg by reducing to zero the amount of indigestible solids. It is known that by increasing the amount of dietary fibre of some diets the daily faecal bile acid loss can be increased (Antonis and Bersohn, 1962) and we are currently investigating this further.
The liqud diet had no profound effect on the overall flora of the faeces since the total number of organisms per gram of faeces remained at the control value of 101-101". However, there was an effect on the streptococci, with the enterococci being reduced in numbers in all three subjects and the 'viridans' streptococci being reduced in two of the three. In a similar study by Attebery, Sutter, and Finegold (1972) the numbers of enterococci were reduced in two of the three subjects. In both the current study and that of Finegold an increase in the numbers of enterobacteria was observed.
